WORLD INTELLECTUAL PROPERTY OROANIZAITON 
Intemational Buiean 




PCX 

INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TOEATY (PCT) 



(51) International Patent Classification 7 ; 
A61K 47/44, 3^445 



Al 



(11) international Publication Number; 

(43) International Publication Date: 



WO 00/32234 

8 June 2000 (08.06.00) 



(21) Intematloiial AppUcatlon Number: PCT/EP99/0935] 

(22) Intemational Filing Date: 1 December 1999 (01.12.99) 



(30) Priority Data: 

9B266S6St, 



3 December 1998 (03.12.98) GB 



(71) AppUcant (for alt designated States except AT US)z NOVAR- 
TIS AG [CH/CH); Schwaizwaldallee 215, C:H-4058 Basel 
(CH). 

(71) AppUcant (for AT only): NOVARTIS^ERHNDUNGH^ VER- 

WALTUNGSGESELLSCHAFT MBH . [AT/ATI; Bnnuier 
Strasse 59, A- 1230 Vienna (AT), 

(72) Inventors; and 

(75) Inventors^Applicants (for OS only): ICRIWET. Katrin 
[UE/DE\; Albnendweg 9, D-79639 Grenzach-Wyhlen 
(DE). LEDERGERBER» Dorothea [DE/DE]; Bnmnenweg 
11a, D-79539 Ldnach (DE). RIEDL, Jutta [DE/DE]; 
Rebgasse 17, D-79639 Gienzach (DE). 

(74) Agent: BECKER, Konrad; Novartis AG. Coiporate Intellectual 
Property^ Patent & Trademark Department, CI^-4002 Basel 
(CH). 



(81) Designated States: AE, AL, AM. AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, EE, ES, FI, 
GB, GD. GE, GH, GM, HR, HU, ID, BL, IN, IS, JP, lOE. 
KG, KP, KR, KZ, LC UC, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW. MX, NO, NZ, PL, PT, RO, RU, SD, 
SB, SG, SI, SK, SL, TI, TM, TR, TT, TZ, UA, UG, US, 
UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM. KB, LS. 
MW, SD, SL, SZ» TZ, UG, ZW), l^irasian patent (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, 
CH, CY, DE, DK, ES, FI, PR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE), OAPI patent (BF, BJ, CF, CG, O, CM, GA, 
GN, GW, ML, MR. NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: TOPICAL COMPOSITIONS COMPRISING ASCOMYCINS 
(57) Abstract 

The present invention relates to a composition for topical admuiistration comprising an ascomycin and a carrier vehicle comprising 
means to retain water in the outer skin layer and means to hinder water evaporating from the sldn. 



BEST AVAIUBU COPY 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets puUlshing international plications under ttie PCX. 





Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Annenia 


FI 


iMnbnd 


LT 


Lithuania 


SK 


Slovakia 


AT 


Ausdia 


FR 


Ranee 


LU 


Luxembourg 


SN 


Senegal 


AV 


Austxafia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Hefzegovina 


GE 


Georgia 


MD 


RqnibUc of Moldova 


TG 


Togo 


BB 


Baibados 


GH 


Ghana 


MG 


Madagascar 


TJ 


T^Idstan 


BE 


Belgium 


GN 


Guinea 


MK 


Tte former Yugoslav 


TM 


Tuitancnistan 


BF 


Buikina Faso 


GR 


Greece 




Rqmblic of Macedcnua 


TR 


Ttokcy 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad aiui Tobago 


BJ 


Benin 


IB 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazn 


IL 


brael 


MR 


Maur&ania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canatfai 


IT 


Italy 


MX 


Mexico 


UZ 


tFTtbffk i*|ij<n 


CF 


Central African Rqwblic 


JP 


Ji^an • 


^fE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyigyzstan 


NO 


Norway 


ZW 


Zimbabwe 


a 


C6te d'lvoire 


KP 


Democratk: People's 


NZ 


New Zealand 






CM 


Caroefoon 




RqmbUc of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian federation 






DE 


Gemiaiiy 


U 


Lieditenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SB 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 00/32234 PCT/EP99/093S1 



TOPICAL COMPOSITIONS COMPRISING ASCOMYCINS 

This invention relates to topical compositions containing ascomycins for treatment of skin 
disorders. e,g- subacute and chronic inflammatory and hyperproliferative sl<in diseases, e.g. 
atopic dermatitis, vitiligo, psoriasis, lichenified skin diseases, e.g. lichen planus, a lichenified 
5 form of atopic dermatitis. 

Ascomycins have a variety of useful pharmacological actions, e.g. immunosuppression, and 
which may be administered topically- However, inter alia because of their physicochemlcal 
properties, e.g. high molecular weight and lipophilicity the ascomycins have posed problems 
1 0 for topteal administration. 

Skin disorders also present difficulties in treatment, particularly lichenified skin diseases, 
e.g. psoriasis, where the skin is hyperproliferated and the skin banrier function and skin lipid 
composition may have changed. Topical compositions for use in lichenified skin diseases, 
e.g. psoriasis, containing an ascomycin present particular difficulties. 

15 

After exhaustive testing it has now been surprisingly found that the compositions of the 
present invention serve to enhance penetration of active agent through human skin, e.g. for 
the treatment of lichenified skin diseases, e.g. psoriasis. These compositions show other 
particularly interesting properties, e.g. they are easily applied to large areas of the skin and 
20 are stable. 

■ In one aspect this invention provides a composition for topical administration of an 
ascomycin which composition comprises a carrier vehicle comprising 
(i) means to retain water in the outer skin layer, and 
25 (ii) means to hinder water evaporating from the skin. 

The ascomycin is hereafter referred to as active agent. Under 'ascomycin" is to be 
understood ascomycin itself or a derivative, antagonist, agonist or analogue thereof, e.g. a 
compound of the FK 506 class. 
30 FK506 Is a known macrolide antibiotic that is produced by Streptomvces tsukubaensis No 
9993. It is also a potent immunosuppressant. The structure of FK506 is given in the 
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appendix to the Merck Index, 1 1th Edition as item A5. Methods of preparing FK506 are 
described In EP 1 841 62. 

Under "compound of the FK 506 class" is to be understood FK 506 itself or a derivative, 
antagonist, agonist or analogue thereof, which retain the basic structure and modulate at 
least one of the biological properties (for example immunological properties) of FK506. A 
large number of compounds of the FK 506 class are known. These compounds are 
described in for example EP 184162, EP 315978, EP 323042. EP 423714. EP 427680, EP 
465426, EP 474126, WO 91/13889, WO 91/19495, EP 484936, EP 532088, EP 532089, 
EP 569337, EP 626385, WO 93/5059 and the like. 

It is also known (for example from EP 315978 and EP 474126) that ascomycin derivatives 
such as macrolactam compounds of the FK506 class are particularty useful in the topical 
treatment of inflammatory and hyperproliferative skin diseases and of cutaneous 
manifestations of immunologically-mediated illnesses. 

Thus examples of ascomycin derivatives suitable for use in the present invention include 
FK506; 33-epi-chloro-33-desoxy-ascomycin as disclosed in Example 66a in EP 427 680 
(hereafter referred to as Compound A); 

{[1E-(1R,3R.4R)]1R.4S,5R,6S,9R,10E,13S.15S,16R,17S,19S,20S}-9-ethyl- 
6, 16,20-trihydroxy-4-[2-(4-hydroxy-3-methoxy«oyclohexyl)-1 -methyMnyt]- 
1 5.1 7-dimethoxy-5, 1 1 , 1 3, 1 9-tetramethyl-3-oxa-22-aza-tricyclo[1 8.6. 1 .0(1 ,22)] 
heptacos-10-ene-2,8,21,27-tetraone as disclosed in Examples 6d and 71 in EP 569 337 
(hereafter referred to as Compound B); and 

{1R,5Z.9S,12S-[1EK1R,3R,4R)],13R,14S,17R.18E,21S,23S,24R,25S,27R} 
17-ethyl-1,14Hiihydroxy-12-[2-(4-hydroxy-3-methoxy<yclohexyl)^ 
-23,25-dimethoxy-1 3,19,21 ,27-tetramethyl-1 1 ,28-dioxa-4-aza-tricyclo[22.3.1 .0(4,9)] 
octacosa-5,18-dlene-2,3,10.16-tetraone, also known as 5,6-dehydro-ascomycin as disclosed In 
Example 8 in EP 626 385 (hereafter refen-ed to as Compound C); 
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Imidazolylmethyloxyascomycin, as disclosed in Example 1 and as compound of fomnula I in 
WO 97/08182, contents of which are incorporated herein by reference (hereafter referred to 
as Compound D); 

32-0-(1-hydroxyethylindol-5-yl)ascomycin, also known as Indolyl-ASC or L-732 531 as 
disclosed in Transplantation 65 (1998) 10-18, 18-26. on page 11, Figure 1 (hereafter 
referred to as Compound E); and 

(32<leoxy-32-epi-N1.tetra2olyl)ascomycin, also known as ABT-281 as disclosed in J. Inv. 
Derm. 112 (May 1999), 729-738, on page 730, Figure 1 (hereafter referred to as Compound 
F). 

FK 506, Compounds A, C, D, E, and F are preferred ascomycins, particularly preferred 
are Compounds A, B, and C, especially Compound A. 

The active agent Is e.g. present in the compositions of this invention in an amount of from 
0.05 to 3 % by weight, e.g. from 0.1 to 2 % by weight, e.g. from 0.4 to 1 % by weight based 
on the total weight of the composition. 

The active agent may be dissolved, e.g. partially dissolved in the vehicle. In a further aspect 
the active agent may be in suspension, e.g. partially in suspension in the vehicle. Preferably 
the active agent is partially dissolved in the vehicle. 

Preferably the active agent may be used in a micronized form. The suspension may contain 
particles of ascomycin of from 5, e.g. from 10, to about 90, preferably to about 25 microns 
in diameter. The particles of the ascomycin may be produced in conventional manner, e.g. 
by grinding or milling. 

If desired further active agents may be present. 

The canier vehicle comprises means to retain water in the outer skin layer, e.g. 
moisturizers. 

Under "means to retain water in the outer skin layer" is to be understood, e.g. a 
phamiaceutically acceptable moisturizer, capable of e.g. penetrating and residing In the 
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outer skin layer, e.g. the stratum comeum, and e.g. absorbing, holding and retaining 
moisture to increase the moisture content of the skin. 

Means to retain water in the outer skin layer, e.g. moisturizers, e.g. as described in 
Demiatika, Eds. R, Nieder. J. Ziegenmayer, Wissenschaftliche Verlagsgesellschaft Stuttgart 
1992, 271-272, may be selected from a group comprising 

i) a urea, e.g. urea and its derivatives, e.g. monoacetyl urea, 1-dodecyl urea, 1,3- 
didodecyl urea, 1,3 diphenyl urea or cyclic urea derivatives, e.g. 1-methyl-4- 
imidazolin-2-one-3-methylenedecanoate. Urea may be commercially available from 
e.g. IVIerck, Germany; 

li) an inorganic salt, e.g. sodium chloride, e.g. as known and commercially available from 
e.g. Merck, Germany; and 

iii) a carboxylic acid, e.g. a mono cariDoxylic acid or a cyclic cariDOxylic acid, salts and 
derivatives thereof. Particularly preferred are e.g. lactic acid; glycollc acid; lactic add 
sodium and/or ammonium salt, e.g. sodium lactate, e.g. as known and commercially 
available from e.g. Merck, Germany; glycolic acid sodium and/or ammonium salt; 
lactamide; lactamidopropyl-triammonium chloride; sodium cocoyi lactylate; 2- 
pyrrolidone-S- carboxylate; 2-pyrroIidone-5- carboxylate sodium and/or calcium salt, 
e.g. sodium 2-pyrroIidone-5-carboxylate, e.g. as known and commercially available 
under the name Sodium PGA from A+E Connock, UK; 2-pyrrolidone-5- carboxylate 
derivatives of amino acids, e.g. lysin or arginin; or acyl esters, having e.g. a chain 
length of C1-C30, e.g. C3-C18, branched or unbranched. e.g 2-pyrrolidone-5- cart^oxylic 
laurate (Fiedler, H.P. "Lexikon der Hilfsstoffe fOr Pharmazle, Kosmetik und 
angrenzende Gebiete", Editio Cantor Veriag Aulendorf, Aulendorf , 4th revised and 
expanded edition (1996), 1, p. 720; 2, p. 1013-1017; 2, p. 1303) 
Mixtures thereof may also be used. 

Preferably the canier vehicle comprises a urea, e.g. urea itself or derivatives thereof, e.g. 
monoacetyl urea, 1 -dodecyl urea, 1 ,3- didodecyl urea, 1 ,3 diphenyl urea or cyclic urea 
derivatives, e.g. 1-methyl-4-imldazolin-2-one-3-methylenedecanoate. 
Particuiariy preferred is urea itself. 

The means to retain water in the outer skin layer, e.g. urea, may be present in amount of 
from 0.1 to about 20 %, e.g. from 1 to about 15 %, preferably about 5 % by weight based 
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on the total weight of the composition. The means to retain water in the outer skin layer may 
be suspended or dispersed in the vehicle. They may be used in a micronized or non 
micronized fonm. Particularly preferred Is the micronized fonti. The suspension or dispersion 
may contain particles of, e.g., urea of from 5, e.g. from 10, to about 90, preferably to about 
25 microns in diameter. The non-micronized particles may have a size of equal to or less 
than 500 microns.The particles of the urea may be produced in conventional manner, e.g. 
by grinding or milling. 

Preferably the ascomycin and the means to retain water in the outer skin layer are present 
in a weight ratio of 0.05 to 3 : 0.1 to 20, more preferably In a weight ratio of 0.1 to 2 : 5 to 
15, even more preferably ui a weight ratio of 0.4 to 1 : about 6. 

The carrier vehicle further comprises means to hinder water evaporating from the skin, e.g. 
hydrocarbons. Hydrocarbons may be selected from a group comprising 

i) petrolatum, e.g. white petrolatum, e.g. as known and commercially available from e.g. 
Mineral Chemie AG, Germany; 

ii) liquid paraffin, e.g. as known and commercially available from e.g. Mobil BP Oiltech. 
Switzerland; 

ill) solid paraffin; or microcrystalline wax, e.g. as known and commercially available under 
the trade name Esma® M from SchlOter, Germany; and 

iv) a reaction product of a paraffin and a polyethylene, e.g. a polyethylene having a 

molecular weight of from 10000 to about 400000 Daltons, e.g. 21000 Daltons. e.g. as 
known under the name Hydrophobes Basisgel DAC and commercially available under 
the trade name Plastibase®, from e.g. Hansen & Rosenthal, Germany (Redler, H.P., 
loc. cit. 2. p. 1198). 

Mixtures thereof may also be used. 

Hydrocarbons may be present in amount of from 70 to about 95 %, preferably of from 75 to 
about 90 %, more preferably about 85 % by weight based on the total weight of the 
composition. 

The amount and the type of hydrocarbons in the composition may depend on the desired 
viscosity of the composition as is conventional. 
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Preferably the ascomycin and the hydrocarbon are present In a weight ratio of 0.05 to 3 : 70 
to 95, more preferably in a weight ratio of 0-1 to 2 : 75 to 90, even more preferably in a 
weight ratio of 0.4 to 1 : about 85. 

In another aspect the present invention provides a composition as defined above which 
composition comprises a carrier vehicle comprising 
(i) a urea, an inorganic salt, or a carboxylic acid, and 
(if) a hydrocarbon. 

Under "a carboxylic acid" is to be understood a mono carboxylic acid or a cyclic carboxylic 
acid, salts and derivatives thereof, e.g. as defined above. Under "a urea" is to be' 
understood urea it self or a derivative thereof, e.g. as defined, above. 

In another aspect the present invention provides a composition as defined above which 
composition comprises a carrier vehicle further comprising 

(ill) liquid means, e.g. lipophilic solvents and/or polar solvents, to solubilize ascomycin. 
The lipophilic solvents may be selected from a group comprising 

I) liquid waxes, e.g. natural-, synthetic-, semisynthetic- or emulsifying- waxes. Preferably 
Isopropyl myristate. e.g. as known and commercially available from Henkel, Germany; 
oleyl emcate, e.g. as known and commercially available under the trade name Cetiol® 
J600 from e.g. Henkel, Germany; diisopropyl adipate, e.g. as known and commercially 
available under the trade name Isopat® 1794 from e.g. Dargoco, Germany; and/or 
oleyl oleate, e.g. as known and commercially available under the trade name Cetiol® 
from e.g. Henkel, Germany, may be used; 

ii) liquid fatty alcohols, saturated and/or unsaturated, branched and/or unbranched, 
having e.g. a Ca to C24 chain. Preferably oleyl alcohol, e.g. as known and 
commercially available under the trade name HD Eutanol® from e.g. Henkel, 
Germany, may be used; 

III) fatty acids, saturated and/or unsaturated, branched and/or unbranched, having e.g. a 
Cb to C24 chain, e.g. oleic acid and/or lauric acid; and 

iv) fatty oils, comprising e.g. mono-, di- and tri- glycerides, having e.g. Cs to C24 fatty 
acids, e.g. a medium chain fatty add triglyceride, e.g. Miglyol®812. Miglyol®812 is a 
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fractionated coconut oil comprising caprylic-capric acid triglycerides and having a 
molecular weight of about 520 daltons. Fatty acid composition = Ce max. about 3%, Cs 
about 50 to 65%, Cio about 30 to 45%, C12 max 5%; acid value about 0.1 : 
saponification value about 330 to 345; iodine value max 1. Miglyol® 812 is 
commercially available from e.g. HQIs Chemie AG, Germany. 
The polar solvents may be selected from a group comprising 

i) glycols, e.g. glycerol, propylene glycol, butylene glycol, hexylene glycol. Propylene 
glycol may be commercially available from e.g. Dow Chemical; 

ii) alcohols, having e.g. a Ci to C7 chain, branched and/or unbranched, e.g. isopropanol; 
ill) dimethyl isosorbide, e.g. as l<nown and commercially available under the trade name 

Artasolve® DMI from ICI, Germany; and 
iv) propylene carbonate. 

The liquid means to solubilize the ascomycin may consist of one component or a mixture of 
components. Preferably the liquid means may be isopropyl myristate. The liquid means may 
be present in amount of from 1 to 20 %, preferably from 2 to 15 %, more preferably about 5 
% by weight based on the total weight of the composition. 

Preferably the composition is in the form of an ointment, containing no added water, e.g a 
water content of less than 5 or 2%. 

The liquid means may serwe to dissolve partially the active agent. Typically 1 to 5 % of the 
active agent is dissolved. Preferably a saturated solution of the active agent in the 
composition is obtained. 

Preferably the ascomycin and the liquid means are present in a weight ratio of 0.05 to 3 : 1 
to 15, more preferably in a weight ratio of 0.1 to 2 : 2 to 10, even more preferably in a 
weight ratio of 0.4 to 1 : about 5. 

Preferably the ascomycin, the urea, the hydrocarbon and the liquid means, when present, 
are present In a weight ratio of 0.05 to 3 : 0.1 to 20 : 70 to 95 : 1 to 1 5, more preferably in a 
weight ratio of 0.1 to 2 : 5 to 15 : 75 to 90 : 2 to 10, even more preferably in a weight ratio of 
0.4 to 1 : about 5 : about 85 : about 5. 
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The components of the carrier vehicle may be described in Fiedler, H.P., loc. cit , the 
contents of which are hereby incorporated by reference. 

The compositions of this invention may be water-free or substantially water-free. The 
compositions may however comprise water, e.g. in an amount of from 0 to about 10 % by 
weight based on the total weight of the composition, e.g. from 0.5 to 5 %, e.g. from 1 to 3 
%. Preferably the compositions of this invention may be water-free. 

The compositions of the invention are preferably in the form of an ointment. 

If desired, stabiliser agents to hinder degradation of urea may be included, e.g. allahtoin, 
acteylglyceride, propionic acid ester, taurin, collagen, collagen hydrolysate, amino acid 
salts, monoalkyiphosphate diethanolamine, triacetin, lactic acid, polysaccharides, chelating 
agents, e.g. citric acid or EDTA, e.g. as described In Fiedler, H.P. (loc. cit. . 1, page 737). 

Further components, e.g. preserving agents, e.g. microorganism growth inhibitors, and 
antioxidants, such as benzyl alcohol, butyl-hydroxytoluene, ascorby! palmitate, sodium 
pyrosulflte, butyl hydroxy anisole, propyl p-hydroxybenzoate, methyl p-hydroxybenzoate, 
sorbic acid, chlorcresol and tocopherol may be included as appropriate. Preserving agents 
and antioxidants are preferably present in an amount of about 0.01 to about 2.5 % by 
weight based on the total weight of the composition. 

If desired, pH modifying agents may be included to bring the pH of the composition to 
between 4 and 6 or by adding a pharmaceutically acceptable buffer system. A pH of 
between 4 and 6 is desirable to avoid skin irritation. 

If desired, the compositions of the invention may further comprise thickeners, e.g. to 
stabilize the compositions, e.g. 

i) solid alcohols, having e.g. a C12 to C24 chain, e.g. cetyl alcohol and/or stearyl alcohol. 
Cetyl alcohol and stearyl alcohol may be commercially available e*g. under the trade 
names Lorol® CI 6 and Lorol® CIS, respectively, from Henkel, Germany; 

ii) solid acids, having e.g. a C12 to C24 chain, e.g. stearic acid and its salts, e.g. 
aluminium- or magnesium stearate; 
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iii) esters, e.g. solid esters, of glycerol, e.g. mono-, dK ortrl- esters, e.g. glycerol 
monostearate and/or hydrogenated castor oil. Glycerol monostearate may be 
commercially available under the trade name Atmul® 84K from ICI, Germany: 

IV) esters, e.g. solid esters, of propylene glycol, e.g. mono- or di- esters, e.g. propylene 
glycol monooleate; 

v) inorganic thickening agents, e.g. magnesium sulfate, bentonite or silicates including 
hydrophilic silicon dioxide products, e.g. alkylated, for example methylated, silica gels, 
in particular colloidal silicon dioxide products as known and commercially available 
under the trade name Aerosil, e.g. Arosil® 200, Aerosil® R812 or Aerosil® R 972, e.g. 
from Degussa, Germany (Handbook of Pharmaceutical Excipients, 2nd Edition, 
Editors A. Wade and P. J. Weller (1 994), Joint publication of American 
Pharmaceutical Association, Washington, USA and The Pharmaceutical Press, 
London, England, page 424-427); 

vO solid waxes, e.g. bees wax or camauba wax; and 

vii) esterified compounds of fatty acid and fatty alcohols. They may include esterified 

compounds of fatty acid having e.g. a C12 to C24 chain, saturated or unsaturated, and 
primary alcohol having e.g. a C12 to C24 chain, e.g. cetyl palmitate. 

Thickening agents are preferably present In an amount of from about 1 % to about 30 %, 
e.g. from about 2 % to about 10 %, by weight based on the total weight of the composition. 

The compositions of the present invention may further comprise emulsifiers, e.g. 

i) Polyoxyethylene-sorbitan-fatty acid esters, for example rrwno- and tri-lauryl, palmityl, 
stearyl and oleyl esters of the type known and commercially available under the trade 
narhe Tween® (Redler, loc.cit. p.1615 ff), including the products Tween® 

20 [polyoxyethylene(20)sorbitanmonolauratel, 

21 [polyoxyethylene(4)sorbitanmonoiaurate], 
40 [poiyoxyethylene(20)sorbitanmcnopalmitate], 
60 [polyoxyethylene(20)sorbitanmonostearate], 
65 [polyoxyethylene(20)sorbitantristearate], 

80 [polyoxyethylene(20)sorbitanmonooleate], 

81 [polyoxyethylene(5)sorbttanmonooleate]. 
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85 [polyoxyethylene(20)sorbitantrloleate]. 

Especially preferred products of this class are Tween® 60 and Tween® 65. 

ii) Sorbitan fatty acid esters, e.g. sorbltan mono C12-18 fatty acid esters, or sorbitan tri C12.18 
5 fatty acid esters as known and commercially available under the trade mark Span® or 

Arlacel®. Particularly preferred are the products Arlacel® 83 (Sorbitan sesquioleate) 
available from ICI, Germany, or Span® 60 (Sorbitan monostearate) (Fiedler, loc. cit. . 2, 
p. 1 430; Handbook of Pharmaceutical Excipients, loc. cit. . page 473). 

10 lii) Potyoxyethylene alkyi ethers, e.g. polyoxyethyiene glycol ethers of C12 to C19 alcohols, • 
e.g. Polyoxyl 2-, 10- or 20-cetyl ether or Polyoxyl 4- or 23-iauryl ether, or polyoxyi 2-, 
10- or 20-oleyl ether, or Polyoxyl 2-, 10-, 20- or 100-stearyl ether, as known and 
commercially available under the trade name Brij® from e.g. !CI, Germany. An 
especially preferred product of this class is e.g. Brij® 30 (Polyoxyl 4 lauryl ether) or 

15 Brij® 72 (Polyoxyl 2 stearyl ether) (Redler, loc. cit. . 1, pp. 259; Handbook of 

Pharmaceutical Excipients, loc. cit. . page 367). 



iv) Polyoxyethyiene fatty acid esters, for example polyoxyethyiene stearic acid esters of 
the type known and commercially available under the trade name Myrj® (Fiedler, Joa 
20 eft., 2, p. 1042; Handbook of Pharmaceutical Excipients, loc. cit. . page 379). An 

especially preferred product of this class is Myrj® 52 (Polyoxyethyiene 40 stearate) 
having a D^^ of about 1 .1., a melting point of about 40 to 44**C, an HLB value of about 
16.9., an acid value of about 0 to 1 and a saponification no. of about 25 to 35. 



25 v) Sucrose esters, e.g. sucrose fatty acid esters. The fatty acid moiety may comprise 
saturated or unsaturated fatty acids or mixtures thereof. Particulariy suitable are Cs-ia- 
fatty acid saccharide mono- or diesters, in particular water soluble Ce-is fatty acid 
saccharide mono- or diesters. Especially suitable are caproic (Ce), caprylic (Cs), capric 
(Cio). lauric (C12), myristic (C14). palmitic (Cie), oleic (C18), ricinoleic (Cie) and 12- 

30 hydroxystearic (Cie) acid saccharide mono- or diesters, e.g. sucrose distearate, e.g. as 

known and commercially available under the trade name Sucre Ester® 7 from 
QattefossS, France. 
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vi) Silicone emulsifiers, e.g. laurylmethicone copolyol, e.g. as known and commercially 
available under the trade name Emulsifier® 10 from Dow Corning or a mixture of 
cetyldimethicone copolyol. polyglyceryl-4-isostearate and hexyl laurate, e.g. as known 
and commercially available under the trade name Abil® WE-09 from Goldschmidt. 

VI) Phospholipids, in particular lecithins (Fiedler. H. P., Texikon der Hilfsstoffe fur 
Pharmazie, Kosmetik und angrenzende Gebiete", Editio Cantor Verlag Aulendorf, 
Aulendorf, 4th revised and expanded edition (1996), vol 2, p. 910, 1184). Lecithins 
suitable for use in the compositions of the invention include egg lecithins or soybean 
lecithins, in particular soybean lecithins, e.g. as known and commercially available 
under the trade name Phospholipon® 80 from Rhone Poulenc Rorer. Phosphollpon® 
80 is a phospholipid fraction with about 76 % phosphatidylcholine, about 8 % 
phosphatidic acid, about 4 % phosphatidyl ethanolamine, and about 9 % other lipids 
(manufacturer information). 

vii) Lanolin, e.g. anhydrous lanolin (Fiedler, H.P., loc.cit. . 2, p. 896). 

It is to be appreciated that emulsifiers may be complex mixtures containing side products or 
unreacted starting products involved in the preparation thereof, e.g. emulsifiers made by 
polyoxyethylation may contain another side product, e.g. polyethylene glycol. 

Compositions additionally comprising emulsifiers may be particularly suitable if it is desirable 
to easily wash them off the skin. 

The compositions of the invention may further include, e.g. perfumes and/or coloring 
agents, as appropriate. 

The compositions according to the invention are useful in the treatment of subacute and 
chronic inflammatory and hyperproliferative skin diseases and of cutaneous manifestations 
of immunologlcally-mediated diseases. Examples of such diseases are psoriasis, atopic 
dermatitis, contact dermatitis and further eczematous dermatitises, sebonrhoic dermatitis, 
Lichen planus, a lichenified fomi of atopic dermatitis, vitiligo. Pemphigus, bullous 
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Pemphigoid, Epidermolysis bullosa, urticaria, angioedemas, vasculitides, erythemas, 
cutaneous eosinophilias. Lupus erythematous and Alopecia areata. 

In another aspect the present invention provides a composition as defined above for use in 
the treatment of inflammatory and hyperproliferative skin diseases and of cutaneous 
manifestations of immunologically-mediated diseases. 

In another aspect the present invention provides a method for treating Inflammatory and 
hyperproliferative skin diseases and of cutaneous manifestations of Immunoiogically- 
mediated diseases comprising administering a composition as defined above to the skin of 
a patient in need thereof. 

In another aspect the present Invention provides the use of a composition as defined above 
In the preparation of a medicament for administering to the skin of a patient In need thereof. 

In yet another aspect the present inventfon provides the use of a composition as defined 
above in the preparation of a medicament for the treatment of Inflammatory and 
hyperproliferative skin diseases and of cutaneous manifestations of immunologically- 
mediated diseases. 

In yet another aspect the present invention provides the use of a carrier vehicle as defined 
above to enhance penetration of an ascomycin through human skin. 

The earner vehicle may be In the fomi of an ointment. 

The compositions of the Invention may be prepared in a conventional manner by working up 
the components into a pharmaceutical composition. 

For example, the composition of the invention may be obtained by suspending the 
ascomycin and the urea in a mixture of liquid hydrocari^ons and the lipophilic or polar 
solvent. Solid hydrocarbons may be mixed Into the suspension in conventional manner. 
Alternatively, the composition of the invention may be obtained by suspending the 
ascomycin and the urea In a mixture of liquid hydrocarbons, solid hydrocarbons and the 
solvent as conventional. Other, e.g conventional, excipients may be added at the 
appropriate time. 
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Claims 

1 . A composition for topical administration of an ascomycin wliich composition comprises 
a carrier vehicle comprising 

(i) means to retain water in the outer skin layer, and 

(ii) means to hinder water evaporating from the skin. 

2. A composition as claimed in claim 1 wherein the means to retain water in the outer 
skin layer comprises a urea, an inorganic salt, or a carboxylic acid. 

3. A composition as claimed in claim 2 wherein the means to retain water in the outer 
skin layer is a urea. 

4. A composition as claimed in any one of claims 1 to 3 wherein the means to hinder 
water evaporating from the skin is a hydrocarbon. 

5. A composition as claimed In claim 4 wherein the hydrocarbon comprises petrolatum, 
liquid paraffin, microcrystalline wax, solid paraffin, or a reaction product of paraffin 
and polyethylene. 

6. A composition as claimed in any preceding claim wherein the carrier vehicle further 
comprises 

(iii) liquid means to solubilize ascomycin. 

7. A composition as claimed in claim 6 wherein the liquid means comprises a wax, a fatty 
alcohol, a fatty acid, or a fatty oil. 

8. A composition as claimed in claim 7 wherein the liquid means is isopropyl myristate. 

9. A composition as claimed in any preceding claim wherein the ascomycin is present in 
an amount of 0.1 to 2.0 % by weight of the composition. 
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